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Labor supply responses to adverse 
shocks under credit constraints: 
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The ability of  households to insure consumption from adverse 
shocks is an important aspect of  vulnerability to poverty. How is 
consumption insurance achieved in a low-income setting where 
formal credit and insurance markets have been observed to be 
imperfect or missing? Using 2003 data from the Philippine province 
of  Bukidnon, we investigate how labor supply is used to buffer 
transitory income shocks in light of  credit constraints. We find 
that the most vulnerable households are those with little education 
and with few or no able-bodied male members. Appropriate policy 
responses include countercyclical workfare programs directed at 
households with high female-to-male ratios, households with high 
dependency ratios, and households with little or no education, 
as well as the provision of  universal education and health care. 
These programs are likely to be effective in strengthening the labor 
endowments of  households and improving their ability to cope with 
adverse shocks in the future.
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1.  Introduction
The ability of  families to cope with adverse shocks such as crop failure, 
unemployment, or illness is an important aspect of  vulnerability to poverty. 
The increasing attention to risk and vulnerability arose from mounting evidence 
that shocks inflict permanent effects on human capital formation, nutrition, 
and incomes. The existence of  poverty traps and other forms of  persistence 
has shown that vulnerability to poverty is in itself  a source of  deprivation 
[Dercon 2001].
Well-being and poverty result from a complex decision process of  
households and individuals, given assets and incomes, and faced with risk. On 
the other hand, vulnerability is an ex ante concept, determined by the options 
available to the households and individuals to make a living, the risks they face, 
and their ability to handle these risks [Dercon 2001]. The ultimate effect of  risk 
on the well-being of  households and individuals depends largely on the coping 
strategies that may be employed by the household to protect consumption 
when adverse shocks occur.
How is consumption insurance achieved in a low-income setting where 
formal credit and insurance markets have been observed to be imperfect or 
missing? As noted by Kochar [1999], it is widely believed that consumption 
insurance is achieved through asset transactions, i.e., saving and dissaving. 
However, there is a variety of  formal and informal mechanisms households 
may employ to insure consumption from fluctuations in income. These 
risk-management strategies include community risk-sharing (e.g., reciprocal 
arrangements, state-contingent remittances), income diversification, adoption of  
low-return low-risk crop and asset portfolios, savings depletion, sale of  assets, 
borrowing, and ex post labor supply adjustments, among others. 
Because labor is often the most abundant asset of  the poor, this study 
attempts to measure the extent to which farm households use labor supplied 
to off-farm work in the face of  adverse shocks and binding credit constraints. 
Moreover, this study investigates how this labor supply response differs between 
women and men, and the labor participation of  school-age children. While 
previous research has concentrated on the “added worker effect” of  wives to 
augment household income when their husbands become unemployed, this 
role need not be confined to married women. In fact, the Filipino norm of  
maintaining large households may be viewed as a risk-sharing arrangement, 
where secondary earners, adults and children, may be called upon to participate 
in the labor market to maintain household income when faced with a negative 
shock to household income.
This research differs from past studies in its explicit attention to both 
labor decisions and credit constraints.1 Intuitively, the smoothing role of  the 
1In the labor literature, the increase in household labor supply as a response to fluctuations 
in household income (e.g., unemployment of  the breadwinner, crop failure) is referred to as 
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secondary earners’ labor supply should be more important in the case of  poorer 
households who cannot rely on asset depletion or borrowing to cope with the 
shock. The absence of  a redistributive system of  taxes or transfers, as well as 
the underdevelopment of  insurance and credit markets, also contribute to the 
importance of  secondary earners as the primary household coping mechanism. 
In the long run, the effects of  adjustment costs to certain household members 
may erode the household’s ability to cope with future shocks, as is the case, for 
example, when children sacrifice schooling for work.  
Household responses at the microlevel also translate to macrotrends in 
employment, education, and health outcomes, especially when shocks are 
aggregate in nature (e.g., economic crises and the like). The increasing volatility in 
world markets likewise increases the frequency and severity of  aggregate shocks 
faced by ordinary households. A deeper understanding of  how adjustment costs 
are borne within the household can inform social protection policy on where 
interventions are most necessary.
In his analysis of  the effect of  the East Asian crisis on the employment of  
women and men in the Philippines, Lim [2000] found that women have higher 
labor-force participation rates and longer working hours relative to men during 
the period. He also noted that high-school enrollment rates declined for both 
males and females, whereas elementary enrollment declined for females but 
not for males. Lim [2000] concluded that in times of  crisis, and specifically in 
the East Asian crisis, there was a tendency toward “overworked” females and 
“underworked” males. He noted that maintaining and increasing labor-market 
participation of  females not previously in the workforce appeared to be an 
important coping mechanism in the Philippines.
The objective of  this paper is to analyze whether women and men increase 
their market labor supply in response to adverse shocks and in light of  credit 
constraints. In particular, we attempt to answer the following question: 
Controlling for the effect of  binding credit constraints, do women and men 
work more days off-farm when faced with adverse shocks? 
Our analysis uses the 2003 data from Bukidnon, Philippines, collected 
by the International Food Policy Research Institute (ifpri) and the Research 
Institute for Mindanao Culture (rimcu), which allows us to investigate these 
issues using two sets of  households: (a) “original” households, which are 
demographically older and correspond to the same households surveyed two 
decades ago in 1984-85, and (b) “split” households, which are new separate 
households formed by children of  original households. Comparing our findings 
the “added worker effect”. Because the presence of  credit constraints limits the set of  cop-
ing strategies available to households, the “added worker effect” is expected to be stronger 
when households are unable to borrow to maintain consumption [Cullen and Gruber 1996; 
Lundberg 1985; Mincer 1962]. Labor supply was seldom studied explicitly within the context 
of  credit constraints, with the exception of  García-Escribano [2003].
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for these two groups also allows us to investigate how labor supply responses 
to adverse shocks differ at earlier versus later stages of  the life cycle.
2.  Review of  literature
This research builds on two separate strands of  literature: (a) the 
consumption-smoothing literature, and (b) the literature on the smoothing 
role of  secondary earners.
2.1.  Consumption smoothing
The perfect risk-sharing hypothesis implies that, once aggregate shocks are 
accounted for, the growth rate of  consumption would be independent of  any 
idiosyncratic shock affecting the resources or income available to the household 
[Cochrane 1991; Deaton 1991; Townsend 1995; Skoufias and Quisumbing 
2002]. Thus, the greater the correlation between household consumption 
and income, the less effective the risk-management strategy adopted by the 
household. This approach has also been used to assess the role of  credit and 
savings as insurance substitutes, and make inferences on liquidity constraints2 
[Skoufias and Quisumbing 2002]. 
Although empirical work on consumption smoothing has rejected the full 
risk-sharing hypothesis [Cochrane 1991; Townsend 1995], there is evidence that 
the overall effect of  idiosyncratic income shocks on household consumption 
is not large. This implies that some mechanisms or channels, including those 
that in a first-best allocation would be considered sub-optimal, absorb most 
of  the shocks [García-Escribano 2003].
Research on low-income economies (for example, see Morduch [1995]) 
show that households use a mix of  formal and informal strategies to cope with 
adverse shocks, including community risk-sharing (e.g., reciprocal arrangements, 
state-contingent remittances), income diversification, adoption of  low-return 
low-risk crop and asset portfolios, savings depletion, sale of  assets, borrowing, 
and ex post labor supply adjustments. However, different households may have 
differential access to these strategies. Poorer households, in particular, may be 
less able to use strategies that rely on initial wealth as collateral [Skoufias and 
Quisumbing 2002]. On the other hand, it is often possible to adjust labor supply, 
regardless of  initial wealth.
As noted by Kochar [1999], past research has demonstrated that farm 
households in developing countries are able to protect consumption from 
idiosyncratic shocks but offers little evidence on how this is achieved. To be able 
to understand the underlying economic environment, it is important to study 
how and to what extent specific mechanisms isolate consumption from the effect 
2One key insight in the simulation results of  Deaton [1991] is that a credit-constrained 
household may still be able to smooth consumption using precautionary savings, thus re-
maining consistent with the permanent income hypothesis [Skoufias and Quisumbing 2002].
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of  idiosyncratic income shocks. Much of  the work on consumption smoothing 
has focused on the contribution of  assets in buffering consumption variability 
[García-Escribano 2003; Kochar 1999]. However, these studies may not be 
relevant in explaining how consumption insurance is achieved in low-income 
communities, where asset levels may be low and access to credit limited. 
2.2.  Smoothing role of  secondary earners 
The literature exploring the role of  secondary earners in smoothing 
transitory shocks to the household head’s earnings may be divided into two. 
The first set finds evidence of  an insurance effect of  secondary earners to the 
extent that it crowds out precautionary savings [Kochar 1995, 1999; Merrigan 
and Normandin 1996; Engen and Gruber 2001; Low 1999]. Kochar [1995, 
1999] concludes that well-functioning labor markets in Indian villages allow 
households to increase labor income in response to crop shocks, reducing the 
need to resort to asset depletion or borrowing to smooth consumption. Using 
United Kingdom household data, Merrigan and Normandin [1996] found that 
precautionary motives are stronger for households with two earners compared 
to households with a single earner. Similarly, Engen and Gruber [2001] found 
that the effect of  an increase in unemployment insurance on wealth holdings 
is smaller for married couples than for singles in the United States. Lastly, Low 
[1999] used numerical methods to show that precautionary savings in households 
with a secondary earner is smaller only if  the correlation between shocks to the 
potential wages of  the husband and wife is sufficiently negative.
The second set of  literature explores the smoothing role of  secondary 
earners through the “added worker effect”, which refers to the temporary 
increase in female labor supply (participation or hours worked) in response to 
transitory shocks to household income (excluding the wife’s income).3  Most 
studies estimate female employment or female hours worked as a function 
of  the husband’s labor status together with standard covariates (e.g., labor 
market characteristics, household fixed effects). However, some studies have 
extended the definition of  the husband’s (spouse’s) earnings loss to account 
for underemployment [Maloney 1991], idiosyncratic earnings shocks other than 
unemployment [García-Escribano 2002], and health shocks [Coile 2004]. 
The presence of  liquidity constraints is one of  the main arguments put 
forward in support of  the existence of  the “added worker effect” [Mincer 1962; 
Lundberg 1985; Cullen and Gruber 1996; Finegan and Margo 1994; García-
Escribano 2003]. Cullen and Gruber [1996] reported evidence that families are 
liquidity-constrained during unemployment spells. This finding is consistent 
with Stephens [2001], where empirical results for layoffs are consistent with 
liquidity-constrained households. Similarly, García-Escribano [2003] found 
that households with limited credit access rely on the labor supply of  wives to 
smooth the husband’s earnings shocks. 
3See Malapit [2003] for a review of  literature on the “added worker effect”.
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The empirical results in the literature investigating the “added worker effect” 
remain mixed. Arguments put forward in support for the “added worker effect” 
include the substitutability of  leisure of  husbands and wives in home production 
[Ashenfelter 1980; Lundberg 1985; Maloney 1991], an income effect [Maloney 
1991; Prieto and Rodriguez 2000], and the presence of  liquidity constraints 
[Mincer 1962; Lundberg 1985; Cullen and Gruber 1996; Finegan and Margo 
1994; García-Escribano 2003]. 
On the other hand, other factors that may obscure this effect include the 
following: assortative mating in tastes for work among spouses [Maloney 1991; 
Lundberg 1985; Cullen and Gruber 1996]; the wife’s employment factors are 
affected by the same factors causing the husband’s unemployment, or the 
“discouraged worker effect” [Serneels 2002; Prieto-Rodriguez and Rodriguez-
Gutierrez 2000; Baslevent and Onaran 2001]; a crowding-out effect from social 
insurance programs [Cullen and Gruber 1996; Finegan and Margo 1994]; 
the value of  the unemployment benefit is linked to the wage received by the 
wife [Cullen and Gruber 1996]; complementarity of  leisure between spouses 
and care-giving needs [Coile 2004]; and different measurement approaches 
[Lundberg 1985].
Among the knowledge gaps that emerge from this brief  review is the 
consideration of  liquidity constraints. While it has been cited as the driving force 
for the “added worker effect” in the life-cycle context, few studies explicitly 
include liquidity constraints in their empirical models. This line of  research 
is perhaps more relevant for rural areas in developing countries where credit 
markets are imperfect and there are little or no unemployment benefits. 
In addition, only two studies extend the notion of  the “added worker” to 
other family members [Serneels 2002; Kochar 1999], although in general, the 
“added worker effect” refers to all potential secondary earners in the family, 
including children. This point may have been irrelevant in the developed country 
context where households are often nuclear, but it is not so in the case of  
developing countries. A number of  studies have linked child labor with income 
shortfalls and credit constraints [Jacoby and Skoufias 1997; Dehejia and Gatti 
2002], emphasizing that parents may be forced to draw on their children’s labor 
when other strategies such as credit are not available.
Only a handful of  studies on the “added worker effect” use data on 
developing countries, primarily as a consequence of  the dearth of  panel data. 
Such studies would also require analytical methods more suited to the specific 
labor market characteristics in the developing-country context. Also, sources 
of  income shocks may be more diverse for agricultural households (not merely 
unemployment), and the “added worker effect” is relevant for all potential 
secondary workers, which include children. An exception is the work by Kochar 
[1999], which estimated hours of  work responses to idiosyncratic crop shocks in 
rural India. Her model distinguishes labor supply by gender, and all household 
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members aged fifteen to forty-five may contribute to labor income. However, 
her model does not accommodate credit constraints. 
3.  Conceptual framework
This section begins with a discussion of  the agricultural household model 
to establish the theoretical relationships we wish to explore. Next, we discuss 
the theoretical treatment of  permanent versus transitory shocks and their 
implications on market labor supply. 
3.1.  Agricultural household model
The model adopted here belongs to the subset of  agricultural household 
models that investigate the impact of  market imperfections on household 
decision making [Eswaran and Kotwal 1986; Carter and Zimmerman 2000]. 
This model assumes that the household acts as a single optimizing agent and, 
facing exogenous factor prices, maximizes per-period expected utility subject 
to a working-capital constraint and a time-endowment constraint [Eswaran and 
Kotwal 1986]. Farm output is a function of  land and own-farm labor, and the 
linearly homogenous, increasing, strictly quasiconcave, and twice differentiable 
production function is given by 
q f L h= ( ), ;ο θ  (1)
where hο  is own-farm labor hours, L is land cultivated, and θ is the realization 
of  weather and other crop income shocks. As in Eswaran and Kotwal 
[1986], we assume that production entails the incurrence of  fixed setup costs 
(representing other inputs), K, and that each household has access to some 
amount β  of  working capital (including credit), typically determined by the 
amount of  assets they possess. Finally, we assume the household’s utility 
function is defined over the present value of  current period earnings, Y, and 
leisure: U Y l z Y u l z, ; ; ,( ) = + ( )  where z is a vector of  observed and unobserved 
variables affecting preferences, and ′ > ′′ <u u0 0, .
The household’s optimization problem is thus given by 
max , ;
, , ,h h l L
m
m p f L h wh v L L K u lο β θο{ } ( ) + − −( ) − + ( )  (2)
s.t. B vL wh vL Km+ + ≥ +  [working capital constraint] (2.1)
 Ω − − − ≥h h lmο 0  [time-endowment constraint] (2.2)
 L 0; 0; 0; 0≥ ≥ ≥ ≥h h lmο  [time-endowment constraints] (2.3)
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where β is the per period discount factor, L  is land rented out, p is output 
price, w is the market wage, v is rent, and Ω is the time endowment. This model 
can easily be extended to distinguish the labor hours of  members according to 
gender by disaggregating hours of  work and wages for females and males. 
This optimization yields market labor supply functions that depend on 
net access to working capital, output price, wage, rent, production shocks, and 
preference shifters.
h h B p w v zm m= ( ), , , ; ,θ  (3)
where net access to working capital is given by the sum, B B K vL= − + .  
While the previous treatment assumes that the household will opt to 
cultivate, Eswaran and Kotwal [1986] noted that a household would do so 
only if  their maximized utility under cultivation exceeds that of  being a pure 
agricultural worker. As pure agricultural workers, the household’s maximization 
problem is given by 
U B L w v z B wh vL u h zh
m m
m0
* , , , ; max ;( ) = + + + −( )Ω  (4)
Therefore, the household will cultivate if  and only if
U B p w v z U B L w v z* *, , , ; , , , , ;θ( ) > ( )0  (5)
While only production and preference shocks are introduced in this 
theoretical framework, a noncultivator household may experience shocks to 
their current income in the form of  other adverse shocks, (Y – ε), in which case 
it is clear that the asset stock B  will be used to buffer the impact of  the shock. 
Households whose asset stocks are low are more likely to find that B < ε ,  and 
as such are expected to be credit-constrained. 
3.2.  Permanent versus transitory shocks
According to the permanent income hypothesis, consumption is constant 
over the life cycle and depends on permanent income. Temporary fluctuations 
in income are thus smoothed through credit and savings and should not affect 
consumption. Following this argument, only permanent shocks should affect 
labor decisions. 
Contrary to the permanent income hypothesis, the “added worker” 
hypothesis predicts that negative transitory shocks to household income, 
through shocks on farm profits (e.g., crop failure) or earnings of  other family 
members (e.g., unemployment), will result in a contemporaneous increase in 
market hours of  work, all other things equal. The theory also implies that the 
increase in market hours of  work will be temporary, and will no longer be 
necessary once the shock has subsided.
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In his classic article on female labor supply, Mincer [1962] showed that in a 
given period, the “temporary” reduction in family income due to the husband’s 
unemployment increases the probability that the wife will participate in the 
labor market in that period. He emphasized that this effect is expected when 
the family has few consumption-smoothing alternatives: “However, if  assets 
are low or not liquid, and access to the capital market costly or nonexistent, it 
might be preferable to make the adjustment to a drop in family income on the 
money income side rather than on the money expenditure side … a transitory 
increase in labor force participation of  the wife may well be an alternative to 
dissaving, asset decumulation, or increasing debt” [Mincer 1962].
On the other hand, Heckman and MaCurdy [1980] observed that 
“permanent” factors resulting in higher unemployment probability of  the 
husband should increase the labor supply of  wives over their lifetimes, and 
not only during the periods of  unemployment. Thus, in a life-cycle setting, the 
“added worker effect” cannot be expected to be large unless in the presence of  
credit constraints [Lundberg 1985; Heckman and MaCurdy 1980]. Lundberg 
[1985] noted that without such a constraint, the wealth effect of  a short 
unemployment spell is likely to be small, and contemporaneous movements in 
the labor supply of  a married couple will reflect only cross-substitution effects, 
which are expected to be small. 
Because the literature on the “added worker effect” refers to contemporaneous 
labor supply adjustments, we confine our study to the impact of  negative shocks 
occurring in the current period on off-farm labor supply. If  credit constraints 
are binding, both transitory and permanent shocks4 are expected to result in 
labor supply adjustments in the current period. 
4.  Data description 
This study uses 2003 data from Bukidnon, Philippines, which is a resurvey 
of  households from a four-round panel survey conducted in 1984-85. The 
household sampling procedure in 1984-85 was conducted using a quasi-
experimental design to compare households that shifted to sugarcane production 
and households that did not, following the construction of  a sugar mill in 
the province in 1977. The survey area extended beyond the neighborhood 
of  the sugar mill, to include households that did not have the opportunity to 
adopt sugar (due to prohibitive transport costs) but shared a common farming 
environment and cultural heritage with sugar-adopting households [Bouis and 
Haddad 1990]. There were 448 households surveyed in all four rounds, and 
the last three rounds can be aggregated to comprise a full year. 
4We are unable to classify shocks as “transitory” or “permanent” using econometric methods 
because this requires a panel data set. Instead, some shocks may be intuitively interpreted as 
transitory or permanent. For example, death of  a household member is a permanent shock, 
while pest infestation is a transitory shock.
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The 2003 data resurveys 305 of  the core 448 households in 1984-85, as 
well as 257 new households formed by children from the original households 
who are now living in separate households.5 From these 562 households, we 
include 234 original and 229 split households who have both spouses present. 
Because the 1984-85 data provide very few variables on adverse shocks, we 
confine our labor supply analysis to the 2003 data. 
4.1.  Identifying credit-constrained households
As a general definition, we define a household to be credit-constrained if  it 
would like to borrow, for whatever purpose, but cannot obtain credit from any 
source. We do not distinguish between formal and informal credit sources as they 
can function equally well in protecting consumption from income shocks. 
One common method of  testing for credit constraints is the consumption 
insurance hypothesis. If  the growth rate of  household consumption covaries 
with the growth rate of  household income, then the household is said to be 
credit-constrained [Zeldes 1989]. However, one cannot simply look at the 
smoothness of  consumption and know which mechanisms are at work. If  labor 
income can be used to smooth consumption, consumption will appear to be 
insured even in the presence of  binding credit constraints. Thus, to identify 
households that face binding credit constraints, a direct approach based on 
household responses to qualitative questions on credit will be necessary. 
In the data, the question “If  more credit were available for [purpose] in 
the past 12 months, would you have used it? Why not?” was included in the 
Assets, Backyard Production, Family Business, Farm Production, and Nonfood 
Expenditures blocks. Based on this question, households responding “Yes” to 
the qualitative question are classified as self-reported credit-constrained. We 
then constructed a summary indicator variable for credit constraints, where 
households are classified as credit-constrained if  they answered “Yes” to the 
credit constraint question in at least one block.
4.2.  Measuring household income shocks
From the theoretical model, labor-supply functions depend on a set of  
variables including farm profits, nonlabor income, and earnings of  other 
household members. Shocks entering through any of  these factors may result 
in adjustments in market labor supplied for credit-constrained households. 
Because our data deal with agricultural households, fluctuations in crop income 
are significant sources of  household income shocks. 
Several approaches may be used to measure crop income shocks. The first 
alternative is to use the residual from a profit regression [Kochar 1999]. Positive 
5The 2003 survey initially surveyed 311 original households and 261 split households. Of  
these 572 households, ten households were dropped due to missing age and/or sex data for 
at least one of  the household members. 
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and negative residuals may be treated as separate shocks, since strategies used 
by households to respond to positive shocks are expected to be very different 
from strategies used to respond to negative shocks. One problem with this 
approach is that this residual contains unobserved variables that determine 
household expectations, as well as measurement error in profits. Because the 
profit regression excludes costs of  family labor and other family-owned inputs, 
it also contains unobserved preference shocks that determine leisure choices. 
The second alternative is to use standard instrumental variables techniques. 
This avoids the problems associated with the first approach if  there is an 
instrument that is correlated with the “true” idiosyncratic crop shock, but not 
with preference shocks or measurement error in crop profits. 
Although the Bukidnon data set provides a wide set of  instruments,6 
predicted crop income shocks obtained using instrumental variables techniques 
did not result in coefficient estimates significantly different from zero. 
Alternatively, we include self-reported incidents of  adverse shocks occurring 
between 1984 and 2003. various sources of  shocks are documented, including 
weather or environmental shocks affecting crops or livestock (e.g., drought, 
flooding, pests, diseases); war, civil conflict, banditry, and crime (e.g., theft, 
military presence); political, social, and legal events (e.g., confiscation of  land, 
land reform); unexpected economic shocks (e.g., unemployment, severe lack of  
financing, severe inability to sell inputs); and unexpected events affecting health 
or welfare of  members7 (e.g., death, illness, disablement, divorce, abandonment). 
Respondents are reminded that the shocks they report must have been difficult 
to foresee and must have significantly affected their households.
We construct count data for the number of  incidents for each type of  shock 
and distinguish between two time periods: past shocks are defined as occurring 
before 2003, while current shocks are defined as occurring in 2003. Table 1 
presents a list of  specific shock categories used in the analysis. 
4.3.  Descriptive statistics
The means and standard deviations for selected variables are presented 
separately for original and split households in Table 2. As we expected, the two 
groups exhibited statistically significant differences in the means of  a majority 
of  the variables, reflecting the life-cycle differences between the two sets of  
households.
6Instruments used include rainfall deviations from the long-run average and incidents of  
crop failure due to drought and pests, as well as their interactions with farm characteristics 
(e.g., farm size, crop choice), and incidents and duration of  illness by household members.
7Shocks affecting the health and welfare of  the household differ from the other shocks in 
that it can alter the labor endowment of  the household. The effect of  this type of  shock on 
labor supply is ambiguous.
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Original households are larger, on average, with more prime-age male 
members and less prime-age females than split households. Split households, 
on average, have more young children and school-age children, while original 
households have more elderly members. Interestingly, the prime-age members of  
original households are younger, on average, compared to prime-age members 
of  split households. It is possible that children set up their own households 
after a certain age, while the younger adult children are more likely to continue 
living with their parents. 
As expected, heads of  original households and their spouses are older 
and less educated than their counterparts in split households. Based on these 
averages, it appears that although original households are “older” in the sense 
that there are more elderly members and older household heads and spouses, 
they actually have a larger pool of  prime-age workers. 
Original households are also wealthier than split households, on average. 
They own more land, more rent-earning assets, and more livestock than split 
households. They are more likely to be engaged in farming their own land, 
have higher loans in the past year, and are more likely to welcome more credit 
for production purposes. On the other hand, almost half  of  split households 
do not farm or own any land. This could also explain why, on average, both 
males and females in original households work more days in their own farms 
compared to split households. While the number of  days worked in off-farm 
employment by males is not statistically different between the two groups, 
females in split households work less days, on average, compared to females 
in original households. 
Because of  the longer history of  original households, it is expected that they 
report more incidents of  adverse shocks occurring over the last twenty years 
compared to split households. On the other hand, there does not seem to be 
a significant difference between the experience of  current shocks for original 
and split households, except for other weather shocks and other welfare shocks. 
Original households report a higher incidence of  these two shocks during the 
year, which is plausible because of  their greater involvement in farming and 
their demographic composition.
5.  Empirical analysis
We conduct separate analysis for original versus split households for two 
reasons. First, because split households are formed by children of  original 
households, the two groups are not independent, having shared common 
characteristics in the past. Second, the two groups of  households are at different 
stages of  their life cycle.8 Original households are expected to have an older 
8In the Philippines, the process of  setting up independent households by children is more of  
a life-cycle phenomenon rather than a choice variable. When the children marry, they typi-
cally stay with their parents in the beginning and then later set up their own household.
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demographic composition compared to the split households, and each group 
may respond differently to adverse shocks.
First-order conditions from the household’s utility maximization yield 
market-days-of-work equations for female and male labor. Because farm 
households rely primarily on family labor for crop production, corner solutions 
(i.e., zero market days of  work) are expected to be significant for both females 
and males. Thus, market-days-of-work functions may be estimated using Tobit 
regressions, where observed days hm ⋅( )( )  equal desired days h* ⋅( )( )  when the 
latter are positive and zero otherwise. For labor category i in household j, desired 
market-days-of-work equation is given by 
h x Z Vij ij ij j ij ij
* = + ′ + ′ + ′ + ′ +α α α α θ α ε0 1 2 3 4  (6)
where xij  is a vector of  household characteristics, Zij is a vector of  production 
and demographic shift variables, Vj is a vector of  location dummies, θij is a 
vector of  adverse shock variables, and εij is an error term with mean zero. If  
credit constraints are not binding, the sign of  α4 is ambiguous, because the set 
of  coping strategies used by the household to respond to adverse shocks would 
depend on the accessibility of  various coping strategies. On the other hand, if  
credit constraints are binding, we expect α4 to be positive for both permanent 
and transitory shocks.
Because the presence of  binding credit constraints narrows the set of  
coping strategies available to the household and consequently increases the 
importance of  labor supply adjustments as a coping strategy, it is important to 
incorporate the effect of  credit constraints in our analysis of  labor supply. Note 
that a household is credit-constrained if  its demand for credit, the difference 
between consumption and income, exceeds its credit limit.  
Since the credit-constraint status of  the household is clearly endogenous, 
we cannot simply split the sample according to the summary indicator variables 
we have constructed, or include the indicator variable as a regressor. Instead, 
we attempt to correct for the presence of  binding credit constraints by first 
estimating a probit model of  credit constraints:
k k k W ucc
brobit
cc cc cc cc cc= = ′ +
* *where β  (7)
where kcc
brobit  is an observable binary outcome given by kcc
*  credit constraints; 
Wcc are credit demand and supply variables that explain credit constraints; and, 
ucc is a mean zero error term. 
From the probit estimates, we compute for the inverse Mills ratio and 
include this as a regressor in the Tobit estimation of  the days worked equation 
for females and males:
h x Z V IMRij ij ij j ij cc cc ij
* = + ′ + ′ + ′ + ′ + +α α α α θ α γ ε0 1 2 3 4  (8)
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5.1. Market wage rates and crop profits
Because we are considering multiple-worker households, there is an 
empirical issue as to what is the relevant market wage for the household. The 
conventional approach to this problem is to take gender- and year-specific village 
average wages as the wage applicable to broad aggregates of  household labor 
[Rose 1992; Skoufias 1994]. Kochar [1999] develops an alternative approach 
based on the observation that total labor hours in agriculture is the sum of  
hours spent in distinct agricultural tasks, with little variation across individuals 
performing the same task. Thus, wage rates for aggregate household labor can 
be calculated as the weighted average of  village-year-gender and task-specific 
wages, with the share of  household time devoted to specific tasks as weights. 
However, Kochar [1999] also notes that since observed wages also reflect 
household decisions on how much time is spent on each activity, this measure 
will be endogenous and correlated with unobserved characteristics affecting 
market hours. Since our research objectives do not require an explicit measure 
of  wages, we follow Kochar’s [1999] approach in substituting for market wages 
its exogenous determinants (primarily demographic variables) that determine 
the household’s choice of  market activities. 
The same approach is used in the treatment of  crop profits. The use of  
instrumental variables techniques did not result in significant estimates for 
predicted profits in the Tobit estimation of  days worked. As we noted earlier, 
however, crop profits may lead to biased estimates due to measurement errors 
and unobserved variables. Instead, we include the self-reported incidents of  
crop failure as regressors in the labor-supply estimation and omit crop profits 
as a regressor in favor of  its exogenous determinants that determine production 
decisions. These include farm characteristics, household-head characteristics 
affecting farm productivity, demographic variables, and location dummies to 
account for price levels and level of  economic activity. 
6.  Results
6.1.  Credit constraint estimates
In our estimation of  credit constraints, we include as regressors independent 
variables that influence either the demand or supply of  credit (or both): 
household size, the dependency ratio, household head characteristics (ethnicity; 
age; age squared; highest grade attained), number of  prime-age males and 
females, area of  land cultivated, dummy variables for crop choice (sugar; corn; 
and rice), number of  adverse shocks occurring before 2003, a dummy variable 
=1 if  the household has borrowed at least once in the past year, and location 
dummies. Results of  the probits for both original and split households are 
presented in Table 3.
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hh size  0.033 (0.114)
dependency ratio 0.576 0.092 
=1 if hh head is Cebuano 0.588 
age of hh head  0.127 0.216 **
age of hh head squared (0.001) (0.003) **
highest grade attained by hh head (0.008) (0.004)
number of prime-aged males in hh, aged 15-45 0.003 0.141 
number of prime-aged females in hh, aged 15-45 (0.069) 0.302 **
land area cultivated (0.016) 0.131 **
asset quintile 2 0.549 * 0.233 
asset quintile 3 0.583 ** 0.633 **
asset quintile 4 0.375 0.986 ***
asset quintile 5 0.456 0.550 
 = 1 if sugar producer 0.352 * (0.018)
 = 1 if corn producer 0.398 **  0.104 
 = 1 if rice producer 0.041 (0.065)
no of shocks experienced in 1984-2002 0.258 ***  0.198 **  
=1 if loaned in past 12 mos 0.587 *** 0.504 **
municipality 2 (0.588) (0.449)
municipality 3 (0.252) (0.313)
municipality 4 (1.017) ** (0.031)
municipality 5 (0.377) 0.203 
municipality 6 (0.577) (0.584)
municipality 7 (1.052) * (0.531)
municipality 8 (1.133) ** (0.848) *
municipality 9 (0.678) * (0.012)
municipality 10 (0.009) (0.557)
Constant (4.591) (5.316) ***
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We find that original households involved in sugar production as well as 
corn production are more likely to be credit constrained. This may be explained 
by the higher working capital requirement of  these crops (particularly sugar), 
relative to other crops (rice, vegetables, coconut, etc.). Also, original households 
belonging to the second and third asset quintiles are more likely to be credit 
constrained relative to those in the lowest quintile. This could be reflecting 
higher demand for credit if  these households are able to operate their farms 
or family businesses at a larger scale than households with less assets.
In addition, original households are more likely to be credit constrained 
if  they have already borrowed at least once in the past year. Having borrowed 
in the past year could indicate a draw on the household’s credit limit, so that 
additional demand for loans may no longer be accommodated in full.
Finally, original households are more likely to be credit constrained the 
more adverse shocks it has experienced in the last twenty years. This supports 
the view that persistent shocks have lasting effects on household welfare, 
since shocks occurring in the past continue to strongly influence current credit 
constraints.
As for the split households, we find that a number of  household 
characteristics significantly explain the credit constraint status of  the household. 
The household head’s age and age squared, and the number of  prime-age males 
and females in the household all contribute to the probability that the household 
will be credit constrained. If  the age of  the household head captures experience 
and unobserved variables affecting productivity and creditworthiness, then this 
result is contrary to what we would expect. However, both the age and labor 
endowments of  the household could be capturing the effect on demand for 
credit rather than supply, so that a household with more experience in farming, 
and more labor endowments may be operating at a larger scale and therefore 
would demand more working capital. We also find that split households with 
more land cultivated, and those belonging to the third and fourth asset quintiles 
are more likely to be credit constrained. This seems to fit into our explanation 
that households with more assets (land, prime-age workers, etc.) are more likely 
to be operating their farms or family businesses at a higher scale and would 
require more credit for working capital.
Similar to the findings for original households, a split household is also 
more likely to be credit constrained the more shocks it has experienced in the 
past, and if  it has already borrowed in the past year. As we have noted above, 
this could simply be capturing a draw on the household’s credit limit.
The probit model for both subsamples performed relatively well in 
predicting the self-reported credit constraint status of  households. The model 
correctly predicted the credit constraint status of  68 percent of  the subsample 
of  original households, and correctly predicted the credit constraint status of  
74 percent of  the subsample of  split households.
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6.2.  Labor supply responses
Our findings for the Tobit regressions are presented in Table 4 for original 
households, and Table 5 for the split households. We used days worked off-
farm in the past year as the dependent variable, and ran separate regressions for 
total days worked, agricultural days worked, and non-agricultural days worked 
(where total days is the sum of  agricultural and non-agricultural days worked) 
for males and females, and by household type. 
We include the following independent variables as regressors: household 
characteristics (household size; number of  young children; household head’s age, 
age squared, height, and highest grade attained; asset quintiles), production and 
demographic shift characteristics (area of  land owned and its square; sugar, corn, 
or rice producer; number, mean age, and mean age squared of  prime-age males 
and females; number of  prime-age males and females with secondary and higher 
education), incidents of  current shocks, location dummies, and the inverse Mills 
ratios computed from the corresponding probit regression. A summary of  the 
signs of  significant shock coefficients are presented in Table 6.
For original households, we find that males work more in agricultural 
off-farm jobs in response to droughts and other negative economic shocks, 
and work more in non-agricultural off-farm jobs in response to incidents of  
civil war/theft. This “added worker effect” for male workers is contrary to 
the hypothesis that male workers are already labor constrained and can no 
longer increase labor supplied. On the other hand, we find a “discouraged 
worker effect” for males in non-agricultural off-farm work in response to 
droughts as well. This result is unexpected because we expect weather shock 
such as a drought to affect the demand for agricultural workers rather than 
non-agricultural workers. Instead, we find the opposite here: male workers are 
able to work more in agricultural jobs, and work less in non-agricultural jobs in 
response to a drought. One possible explanation is that non-agricultural jobs 
may be strongly interlinked with agricultural activity (e.g., downstream services 
and industries such as transportation, food processing, etc.) so much so that it 
is more likely to suffer more when farm production is low. 
On the other hand, we find that females in original households work less 
in both agricultural and non-agricultural off-farm jobs in response to droughts. 
Since we expect a sudden fall in agricultural activity during droughts, it is possible 
that there is some substitution between male and female workers, especially if  
male workers are the preferred type of  labor for certain types of  agricultural 
work.9  This observation is corroborated in the qualitative case studies conducted 
in our study area [Montillo-Burton 2005], where agricultural jobs are rationed 
to male workers during agricultural slack periods. 
9For example, land preparation and hauling of  sugarcane are male-dominated activities.
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Females in original households also work less days in non-agricultural 
off-farm jobs in response to other negative economic shocks, incidents of  
civil war/theft, and work less days in agricultural jobs in response to deaths of  
household members. This result could be reflecting a reallocation of  men and 
women’s time between off-farm work, and own-farm and domestic work. Note 
that for other negative economic shocks and civil war/theft, males are able to 
increase days worked off-farm, but women decrease days worked off-farm. If  
either males are more valuable in the labor market or there are other barriers to 
the participation of  women in the labor market, it is possible that in the event 
of  such types of  shocks, men are tasked to increase income through wages 
while women take over more tasks at home and in their own farms.
In the case of  split households, we find that the various environmental 
shocks (drought, pests, and other weather) almost always result in a decrease 
in off-farm days worked for both males and females, except for other weather 
shocks where males are able to increase days worked in agricultural jobs. We 
also find that males work less in agricultural off-farm jobs but work more in 
non-agricultural off-farm jobs in response to incidents of  civil war/theft and 
other welfare shocks. Females, on the other hand, work less in both agricultural 
and non-agricultural off-farm jobs in response to both types of  shocks. 
Finally, we find that females in split households increase days worked in 
non-agricultural jobs in response to incidents of  death in the household, while 
males decrease agricultural days worked off-farm in response to illness. Both 
these results are within our expectations. If  the household member who died 
was of  prime working age, then the response of  females could be interpreted as 
truly an “added worker effect” where they attempt to replace the lost income by 
working off-farm in non-agricultural jobs. On the other hand, if  the household 
member who died is a child or an elderly member, then this may actually reduce 
the domestic responsibilities of  women at home so that they are now able to 
work off-farm. In the case of  illness, this is a type of  shock that temporarily 
reduces the endowment of  labor (especially if  it is the male members who fell 
ill), so it is not surprising that males work less in response to it. 
Comparing the two subsamples, we note that while male workers seem to 
perform the “added worker” function in original households, both males and 
females are able to do so in split households. In particular, since split households 
are better educated, on average, than their parent households, it appears they are 
better able to increase labor supplied to non-agricultural work for both males 
and females. Also, while environmental shocks appear to be highly important 
for both groups in explaining days worked off-farm, split households seem to 
be more vulnerable as they respond to a larger variety of  shocks compared to 
original households.
Lastly, none of  the coefficients for the inverse Mills ratios were significant. 
This implies that the household’s credit-constraint status does not influence 
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the household’s off-farm labor decisions. This casts some doubt on the 
hypothesis that households smooth consumption primarily through credit 
because households that were not credit constrained need not resort to labor-
supply adjustments in response to adverse shocks. Instead, our results suggest 
that households resort to labor supply adjustments independently of  their 
ability to borrow. In fact, the converse may be true: households may borrow in 
response to an adverse shock only when they are unable to raise the additional 
funds through wages. Whether or not this is indeed the case requires further 
investigation, although this observation is in line with Kochar’s [1995] argument 
that well-functioning labor markets reduce the need to resort to asset depletion 
and other costly ex ante measures.
7.  Summary and conclusion
We find that males and females respond differently to different types of  
adverse shocks. For both original and split households, we find evidence for 
labor-demand constraints in both agricultural and non-agricultural off-farm 
jobs in response to environmental shocks, although males seem to be able 
to overcome such labor constraints. If  either males are more valuable in the 
labor market or there are barriers to women’s participation in the labor market, 
women may be unable to maintain, much less increase, labor supplied off-farm 
because the limited opportunities (due to the aggregate weather shock) are 
rationed to men. 
Also, we find that only males are able to work more off-farm in response 
to shocks in original households, while both males and females are able to 
increase off-farm work in response to adverse shocks in split households. We 
attribute this difference to the higher average educational attainment of  split 
households compared to that of  their parents, thus enabling them to better 
access non-agricultural jobs off-farm. In particular, higher education for females 
was highly significant in explaining days worked in non-agricultural jobs for 
both original and split households.
None of  the coefficients for the inverse Mills ratios were significant 
in explaining off-farm labor supply, casting doubt on the hypothesis that 
households smooth consumption primarily through credit. Our results suggest 
that households resort to labor-supply adjustments independently of  their ability 
to borrow, which is in line with Kochar’s [1995] argument that well-functioning 
labor markets reduce the need to resort to asset depletion and other costly ex 
ante measures.
Although an evaluation of  the effectiveness of  these labor adjustment 
strategies is beyond the scope of  this paper, it is clear that households that are 
disadvantaged with respect to the quality and quantity of  their labor endowments 
are least likely to cope well with adverse shocks. Our results suggest that the 
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most vulnerable households are those with little education and with few or no 
able-bodied male members. 
Adverse environmental shocks in particular appear to be one of  the most 
serious shocks faced by households. It is even worse for households with few 
males because as we noted, female labor-supply response to these shocks is 
always negative for both original and split households. Clearly, there is an 
opportunity for countercyclical workfare programs to improve the welfare of  
vulnerable households in this case. Such a program could be designed to target 
households unable to use labor markets to compensate for lost incomes, i.e., 
households with high female-to-male ratios, households with high dependency 
ratios, and households with little or no education. 
In addition to workfare programs during periods of  adverse weather, a 
medium- to long-run policy response is the provision of  universal education 
and health care. These programs are likely to be effective in strengthening the 
labor endowments of  households and improving their ability to cope with 
adverse shocks in the future.
Finally, further investigation is necessary to explain the barriers to women’s 
participation in labor markets or other such institutional constraints, especially 
in light of  weather shocks. Qualitative and anthropological approaches may be 
particularly useful in identifying more specific and effective ways to ease the 
labor constraint for women.
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